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the Inventor of it* His Words arc thefe,— •*' Supra 
^* hoc Microfcopium Catillum ferruminavi, ut oculus 
** objefta tanto melius vidcret : nam cuprum circa 
^^ Microfcopium, quantum pote, lima abrafcram, ut 
" Lumen in confpicienda objefta, quantum pote> 
" irradiaret/' 

See the Figure of this Apparatus in Tab, IV. at G. 



X. An Inquiry into the Caufes of a dry and 
wet Summer. By an anonymous Hand. 

THE wet Weather which we had in March 
1734. (the Year beginning with January) fet 
me on considering what might be the Caufes of it. 
The Wind was then, generally. South- weft, the 
Weather rainy. Sometimes it veered to South- eaft,, 
which, commonly, brought much Rain : But the 
Wind feldom flood at that Point 24 Hours, before it 
returned to South-weft again. A ftrong Gale at 
South-weft, with Rain, would be fucceeded by as 
ftreng at North- weft, ftill raining 5 but if the North- 
weft continued 24 Hours, it cleared the Sky. The 
Summer following was cold and wet 5 the Wind oti 
the fame Points. The preceding Winter was mild,, 
and efpecially ^ecember^ in which Month, from the 
10th inclufive, the Wi'nd blew, generally. South- weft,, 
fometimes ftrons:, attended with much Rain. At 
the End of December y the Birds fang, and the Grafs 
did grow as at other Years in the Spring. 

The Winter of 1734. was as mild as that of 1733, 
the Birds as joyful, and the Grafs as green, at the End 
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of T>ecemherj the fame Winds ftiH prevailing 5 But 
the South-weft was more ftormy. On T>ecember 
29th, there blew a Storm, firft from South- weft, and 
then from North-weft : But the Storm of January 
the 8 th was much ftronger, which blew on the fame 
Points. The Summer of 1735. was colder, and 
wetter than the preceding Summer. 

This put me on recollecting what fort of Winter 
went before a dry Summer. In the Year 173 r* the 
Summer was remarkably dry. I had not begun to 
keep a Journal of the Weather m the Year 1730. 
But I took fo much Notice of the unufual Cold in 
jipril 173 1, that I made the following Remarks. 
jipril I . begins with peircing cold Winds at North- 
eaft, black Clouds, ftormy, very dry. 4th, 5th,fome 
Wind, Ice. <5th, 7th, 8th, 9th, fame Wind. 9th, 
Snow. loth. The Harbour frozen over. If my 
Memory doth not fail me very much, it was in the 
Winter of the Year 1730. or the Beginning of 173 1. 
that a Horfe was frozen to Death in Mofcow, as he 
flood in tne Street. 

From hence I conclude, that a frofty Winter pro- 
duces a dry Summers and a mild Winter a wet 
Summer. I am fcnfible, that thefe Gonclufions are 
drawn from (hort and imperfed Obfervations : But, 
fuppofing them to be true, I would be glad to know 
why thefe things are fo. 

I find from thefe and fome other Obfervations, 
which! have caftially made, that the Weather depends 
very much on the Wind. I (hall therefore begin 
with inquiring what is the Caufe of Winds, and then 
proceed to find out, as well as I can, why the Wind 
doth influence the Weather. 

Wind 
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Wind is a Stream of Air ; Air an unmixed Fluid 
encompafllng our Globe, with a Shell of at leaft 60 
Miles thick. Every Particle of Air gravitates equally 
towards the Centre of the Earth. Air is capable or 
being comprefled and expanded: The more Air is 
comprefled, the heavier it is 5 the more it is expanded, 
the lighter. Cold and Heat, whatever they be, or 
however they ad, produce thefe contrary EfFe£ls in 
the Air : That is, Cold doth comprefs the Air, and 
Heat expands it : Therefore Cold and Heat, in different 
Parts of the Air, will make it flow : For Cold making 
the Air heavy, and Heat making it light, the lighter 
muft, of courfe, give Way to the heavier; as, in a 
Balance, a greater Weight makes a fmaller rife. Wc 
daily fee a Proof of this in a Stove. 

The Sea and Land-breezes, and the Trade-wind, 
owe their Original to the'bCaufe^. The Sea-breeze, 
when regular, begins at Nine o'Clock in the Morn- 
ing, approaches the Shore gently, at firft ; increafes 
till Twelve 5 retains its full Strength till Three; then 
gradually decreales till Five, v^hen it dies away. At 
Six in the Evening the Land breeze begins, and con- 
tinues till Eight next Morning: The Interval be- 
tween thefe Two Breezes, at Morning and Evening, 
are the hotteft Parts of the Day. It is faid, that thefe 
Winds vary in their Periods; which not being to my 
Purpofe, I take no Notice of. 

The way of accounting for this Viciffitude of Sea 
an,d Land-wind, is thus : The Sun, as it afcends, fteds 
its Heat equally on the Land and Sea; but the Earth 
receives the Heat fooner than the Water, or elfe 
refleSs it ftronger. For one or both of thefe Reafons, 
the Air that hangs over the Land, is heated more 
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than the Sea-air, it becomes thereby more rarefied, 
and confequently lighter 5 and therefore the Sea-air, 
with its fuperior Weight, flows in upon it every 
Way. The Intervals between arc owing to the Air 
of both Places being in an equal Degree of Hear, and 
confequently of equal Weight. 

The Trade-wind never varies, which is thus ac- 
counted for: The Air juft under the Sun is the 
hotreft : The cold Air preffeth upon the hot, as the hoc 
Air follows the Sun , and therefore it makes a perpe- 
tual Flow of Wind between the Tropics from Africa 
to America^ and from thence to the Eafi-Indies. 

With regard to the Wind influencing the Wea- 
ther 5 I find that though Air be an unmixed Fluid, yet 
it is capable of receiving many Vapours, which float 
in if, as we fee other Bodies float in Water. Some- 
times the Vapour afcends, and fometimes it falls to 
the Ground. All which I take to be efFeded by 
Heat and Cold in this Manner : Heat feparates Water 
into fmall Particles, and the incorporated Air, rare- 
fied by the fame Heat, blows up thofe Partic'es into 
Bubbles,- by which means the fwoln Vapour be- 
coming fpecifically lighter than a like Space of am- 
bient Air, afcends, fwift, at firft, (which affords a 
plcafant Sight in a warm Summer's Day) and then 
gradually flower, till it gets up to that Part of the 
Air which is of equal Lightnefs with itfelf 5 and there 
it remains, as long as the Air continues in the fame 
State: But whenever the Air cools, in which thefe 
watery Bladders float, the Cold contrafts the Bladder, 
which beconiing thereby fpecifically heavier than the 
Air, down it falls io Dew, or Rain, A common 
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Alembic fufficietitly fhews the Operation of Heat and 
Cold on the afcending and defcending Vapour. 

Thus in a calm Evening, when tliere is no Wind 
to waft the Air, as the Heat of the Sun declines, the 
Cold arrefts fome few of the laft afcending Vapours, 
and, by its own Force, witliout any other Change 
in the State of the Air, compels them to return, in 
Dew, to the very Spot from whence they arofe; 
whilft their Brethren efcape, who go out of the 
Reach of the Cold a little before the Approach of 
Night. 

Since therefore the fame Air, in different States 
of Heat and Cold, affeds Vapour in this Manner, jr 
thence follows, that Vapour, veafted from Air of one 
Temperament to another, muft be affeded in the 
fame Manner alfo: So that Vapour, carried from a 
colder to a warmer Air, will afcend^ and, on the 
contrary, Vapour carried from a warmer to a colder 
Air, will defcend. 

Now if Cold condcnfes the Air, and thereby 
makes it prefs upon the warmers and if Vapour, 
carried by a Stream of Air from a colder to a warmer 
Region, afcends 5 we have the Reafon why the North- 
caft blows, and why it blows dry. 

Let us fix upon fome Spot in the Continent of 
North-Europe^ whence this Wind comes to us: 
Suppofe Archangeh which lies on our North-eaft: 
Point, and is in 65 Degrees Northern Latitude: 
When the Froft is intcnfe, the incumbent Air there 
muft needs be very lieavy 5 that Air v^ill prcfs every 
Way : ^a data porta, rmt\ Let us confider which 
Way this condenied Air can burft out from thence : 
It cannot go to the North, where the Cold is greater i 
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nor to the Eaft, for the Air over the large Continent 
of Tartary is at leaft of equal Coldnefs with itfelf. I 
make no doubt but they complain at Archangel, in 
their Turn, of cold North and North eaft, and even 
Eaft Winds, as much as we do here. The great 
Continent to their South muft be fo cold as to 
make a ftrong Refiftance : To the Weft, tlie Air 
might find a free Paiffagc over the Ocean, were not 
the Colds of Korth- America too near. The main 
Outlet is between both, towards the Atlantic Ocean : 
The warm Air over which being able, of icfclf, to 
make but a feeble Refiftance, yields to the fuperior 
Force 5 the Conqueror eagerly purfues his Vidory, 
and we, happening to lie dircdiy in the Way, feel 
then a cold dry North -eaft Wind : This is the Wind 
that brings us Froft in the Winter, When the Winter 
is fevere, it continues to blow all the Spring, and its 
Influence reaches to the End of the Summen 

This, 1 think, fufficiently proves, that Air, flowing* 
from a cold to a warmer Quarter? will blow dry : 
Bur, like a willing Witnefjj, it proves too much 5 for, 
if Wind proceeds only from cold Air preiling upon: 
hot, and if Heat makes the Vapour afcend, it follows 
from thence, that Wind can never bring Rain ^ 
whereas we find the contrary by fad Experience 5 the 
South-weft Wind hath ruled thefe Two Years, and 
ftill doth rulCv 

How can this be accounted for, upon the Principles 
commonly received? That Vapour, wafted from a 
warmer to a colder Region of Air, fhould precipitate, 
is what I have already fhewn. But the Qtieftion is, 
which 1 have not as yet feen anfwered. Why does the 
South-weft blow i What is the Caufe why a Stream 

of 



C fM 1 

of Aif Ihould be carried, for fo long a Time, and 
with fo great Violence, as we have often felt, fmm 
a warmer to a colder, from a rarer to a denfer, froai 
a lighter to a heavier Quarter i To the Nortlveaft of 
us lies the Continent of Morth-Europe^ great Part of 
which is, in the Winter, deprived or the Sun's Hear, 
and confequently very cold \ on the other Side, to 
the South-weft, lies the vaft Atlantic Ocean. We 
find by Experience, that the Sea-lliore is warmer than 
the Inland i that the Sea is warmer thaa the Shore % 
and that the Ocean is ftili v^^armer than the Sea. 
Befides, the more you go from hence towards the 
South, the nearer you go to the Sun y and the more 
North, the farther from it : This muft make the 
South- weftern Ocean much warmer than the Con- 
tinent, tliatlicsat an equal Diftancc, on the oppofite 
Point : From this very warm Place, the Wind blows 
ro a Place much colder $ and yet there muft be a 
natural Caufe of all this apparent Contradiction to^ 
the Laws of Nature : Whether we can find it out or 
not, I ftiall attempt it at well as I can^ 

It will be in vain to feek for the Caufe of this 
Wind in this Ocean itfelf, or in the Air over ir, 
influenced only by the Sun, and the Surface of the 
Sea. But there may be Tornados in thofe Seas : Our 
Seamen often meet them between the Tropics, fel- 
dom, as 1 am told, in the Ocean I am now fpeaking 
of, which is to the North of the Northern Tropic. 
But were they more frequent and violent than they 
fcally are, yet they are not lafting, and therefore 
cannot produce a long fteady Courfe of South- weft 
Winds with us* 
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My Conjci^ure is, that our South-weft Wind is 
no other than an Eddy of the Trade- wind, reflcded 
from America to us. Though we cannot fee the 
Eddy of Air, as we do that of Water ^ yet we muft 
be otherwife very fenfible, that it makes a ftrong 
Recoil, when it meets with lofty Buildings, Woods, 
Hills, &c. The more elaftic any Body is, it rebounds 
with the more Agility $ and the Experiments that 
have frequently been made, fufficiently fliew the vaft 
Elafticity of the Air. There can, I think, be no 
Difficulty in conceiving, that there may be an Eddy 
of Wind from that Part of America which lies 
under the Equinoftial Line, even to us, provided there 
be a fufficient impelling Force, and due Refiftance, 
and a proper Direction, 

The impelling Force is a fteady brisk Stream of 
Air, flowing perpetually from Africa to America: 
The Strength of this Wind may be in fame meafure 
judged of, from what Sailors obfcrve, and exprefs in 
their Language, thus : It commonly blows a good 
Top-fail Gale, as we fail large ; and if we were to 
fail on a Wind, our lower Sails would be enough, 
I am fenfible of what every Map fliews us now, that 
the Trade wind does not blow exaftly from Eaft to 
Weft : But though tlie Arrov^s are placed as if ftiot 
obliquely towards the Equinoctial, or rather towards 
a Line parallel to it, and diftant from it between 4 
and 12 Degrees North Latitude, yet they are all 
pointed Weft ward 5 and that, I prefume, will be as 
much to the Putpofe I am upon, as if the wliole 
Stream went due Weft* 

In order to guefs at the Momentum of this rc- 
.pelling Force, we fliould coafider the Breadth and 
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Height of that Part of the Trade-wind, which I 
fuppofe to be turned this Way. 

With regard to the Breadth, I read in ^ampiety 
that they meet the Trade- wind at about 30 Degrees 
on this Side the Line^ as many Degrees on the 
other Side will make the Whole extend to 60 De- 
grees broad. Methinks I do not want fuch a Breadth, 
Bor indeed can I fairly cxpeft it. For fo much of 
this Wind as blows to the South of the moft Eaftcrn 
Point of South Americay v^hichy I think, is called 
Cape St. Aptgujiiriy (hould turn off Southward $ the 
reft, which blows to the North of that CapCj I may 
lay Claim to. This Cape is in about 8 Degrees South 
Latitude, fo that I may demand a Breadth of 3 8 De- 
grees i but 1 will make an Abatement: For though 
the Trade-wind, to the North of the Line, be fome- 
times 30 Degrees broad, yet fomctimes it is not above 
24 Degrees j which Variation depends, as I fuppofe, 
on the Sun's Place in the Zodiac: So that it is 
n-arroweft in the Winter, and widcft in the Summer. 
Taking it then at the narroweft, when the Sun is in 
the Winter Solftice, we fliall have a Breadth of 52 
Degrees : But I allow 2 Degrees, to make x\mends 
for the flack Wind, to the North of the Tropic of 
Cancer y and for the Calms near the Equator 5 and 
infift on 30 Degrees only, for the Breadth of that 
Trade-wind, which is to be reflefted back to us. 

How high foever that Column of Air be, which 
is carried through this wide Space, no more of it can 
affeft us, than what is repelled by the Hills it ftrikes 
againft, and by the cold Air which hangs over them. 

I take thefe high Lands, and their incumbent Air, 
to be a Rcftftance fufficient to repel the Trade- wind : 

The 



The Land muft needs be fo to its Height j and the 
Air over it, being many Degrees colder than the 
Trade-wind, will mal<:e a Refiftance in proportion to 
its fuperior Weight, How high this Refiftance may 
be, 1 cannot pretend to determine : If I require no 
more than 3 Miles from the Surface of the Sea to 
the Top of the higheft Ridge of Hills, within the 
Trad 1 am now fpeaking of, and to the cold Air 
above them, I think I make but a modeft Demand. 
Here, then, we have a Gale of Wind of the Breadth 
of 30 Degrees, 3 Miles high, carried with a great 
Velocity from Africa to Americay a Momentum 
more than fufficient to drive the Air from America 
to us, if tliere be but a proper Diredion. 

Were the whole Stream of the Trade-wind like a 
Mathematical Line, mere Length, without Breadth, 
and were this ftrait Line to ftrike on a fniooth 
Surface of a given Inclination, we could know its 
Diredlion exadly. For it is a Rule in Geometry, 
that the Angle of Reflexion is equal to the Angle of 
Incidence. Suppofe, for Example, that the Line of 
Trade- wind blew juft South-eaft, as it is faid to do. 
South of the Equator 5 that the Surface it (truck 
againfl: ran exadly from South to North, as the Hills 
of 'Teru do 5 and that the Point of Incidence were 
under the Equator 5 in this Cafe the Angle of Inci- 
dence will be half a Right Angle, or an Angle of 
45 Degrees, and confequently the Angle of Reflexion 
will be 45 Degrees: Now, as thefe Degrees, w4icn 
the refleded Line fliall have run 90 Degrees in Length, 
will be equal to Degrees of a great Circle, and 
as we are about 90 Degrees Eaft of this fuppofed 
Place of Gontad", therefore this refleded Line will, 
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in OUT Longitude, reach to 45 Degrees of North 
Latitude, which is about BorJfaux. If we ftiould 
fuppofe the whole Breadth of the Trade-wind to 
coiifift of an infinite Number of parallel Lines, fall- 
ing on a Surface of the fame Inclination, then the 
refleded Lines will be all parallel, and confequently 
the Aiwlcs will be all equal 5 but they will reach 
wider, according to the Dillance of one Point of 
Contact liom the other ^ fo that if that Line, which 
fell on the fuppofed Surface under the Equator, be 
reflected to 45 Degrees North Latitude, that vv^hich 
fell on the fame Surface to the North of the Equator, 
fuppofe in 23 Degrees Latitude, will reach to 68 
Degrees North Latitude, which is to the Northward 
of the Orcades^ and almoft to the North Cape of 
Norway. Or if we fuppofe the Trade-wind to the 
North of the Equator, to flow diredly North-eaft, 
as it is alfo faid to do, and to ftrike againft a Surface 
inclining from South eaft to North-weft, which is 
pretty near the Bearing of the Ifthmus that joins 
North and South America % in both thefe Cafes the 
Reflexion will be towards the North eaft. 

But there is no depending on this way of calcu- 
lating : Not that God does not adl according to the 
exafteft Rules of Geometry, in the Motion of the 
Winds, as well as in all other Parts of the Creation : 
But we do not know, at leaft I am far from pre- 
tending to know, all the infinite Variety of Rever- 
berations that the Wind muft have, from the uneven 
Surfaces it ftrikes againft, between Cape St. Auguftin 
and the Bottom of the Gulph oi Mexico. I make 
no doubt but that diff^erent Parts of this Air arc 
rcfleded a Thbufand different Ways j and yet that the 
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Whde afterwards unite, or the far grearer Parr, and 
flow this Way- I find myfclf under a Neceffity of 
fuppofing what I caimot denaonftrate Mathematically, 
fince I can affign no other Caufe why the South- weft 
Wind Wows fo long with' m. 

But there are fome other Fa£l's which ftrongly fup- 
port myHypothefisi vm* Currents of the Sea, and 
the Wind in iht Atlantic Oq^^u^ to the Northward 
of the Trade- wiml. 

With regard to the Currents, bumpier tells us, it 
is generally obferved by Seamen^ that, in all Places 
where the Trader wind blows, the Current moves the 
fame Way with the Windj and that though it be 
perceived moft near the Shore, yet it makes no 
fenfibie Riling in the Water, as the Tides do. He 
fays, there is always a ftrong Current fetting from 
Cape 4^1?.^%^/;!? Weft ward, oecafioned, as he remarks,, 
by the Soutteaft Trade-wind driving the Surface 
fianting on the Coaft of Brafily which, being there 
flopped by the Land, bends its Courfe Northerly, 
towards Cape St.AuguJiinv and, after it has doubled 
that Promontory, it Mis away towards the Weft-- 
Indies^ down along the Coaft Weftward, till it 
conies to Cz^zGratia de "Dios y from thence North- 
weft towards Cape Catoch mymdtany thence to the. 
Northward between Jucatan zn& Cubk: He fays, 
that in the Chanel, between Jf/riaf/^;^ and Cuba^ he 
has found the CurrehtS'extraordthary ftrong 5 that it 
is probable, that the Current which fers; to^Leeward, 
on all the Coaft from Cape St. Augi0n to Cape 
Catochy never enters the E^yo£ Mexico, but bends 
flill to the ^Northward,' till it is thecked by the 
Florida Shore j and then wheels about to the Eaft, 
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till it comes near the Gulph's Mouth, and pafles with 
great Strength through the Gulph of Florida^ which 
is the moft remarkable Gulph in the World for its 
Currents, bccaufe it always fets very ftrong to the 
North, 

Thus far this Pilot : And, if too great a Fondnefs 
for my own Con)e6ture docs not prejudice me very 
much, I may venture to fay, that thefe Obfcrvations 
ftrongly confirm it. He takes notice of the firft 
Current which the Trade- wind makes near the Shore 
at Cape St^ Augujimr where it is ftrong i thence he 
traces it from one Cape to another, as it winds about 
by diflPerent Diredions, yet ftiii gathering Strength at 
every Turning: It is extraordinary ftrong between 
Jucatanznd Cuka^ but ftrongeft at the End of its 
Courfc in the Gulph of Florida. This Acquifition 
of Strength upon a new Diredion, is contrary to the 
Laws of Motion; therefore it muft be owing to a 
frefli Supply, which the reft of the Current, caufed 
by the Trade-wind, gives it, till at length the wliole 
Power, joined together, rufties out imo xht Atlantic 
Ocean. 

Let us then fuppofe .the Wind, which drives this 
Water before it, to follow it much in the fame 
Courfe 5 and that, inftead of ftriking againft one plain 
Surface, with fuch an Inclination as would dired it 
to us, it ftrikes againft a Million, yet ftill bending 
this Way: Let this natural Suppofition be admitted> 
and we have the very Thing fought for, i;/^. a pro- 
per Direction. 

The other Fad is this : That when our Ships return 
from the Wefi-lndies through the GulpJi of Florida^ 
and are got into the wide Ocean, they have a. regular 
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Wind at South-weft, or near that Point, which 
fometimes attends them to their very Port. This 
Wind cannot have its Rife in that Ocean, nor can it 
come from any Continent that lies to the North, or 
even Weft of it 5 therefore I conclude, that it muft be 
an Eddy of the Trade- wind. 

But to all this it may be ob;e<Sed, that the Sea- 
current fets out of the Gulph of Florida towards the 
North; whereas, I fay, the Wind comes towards the 
North- eaft. Sailors, it feems, take no farther Notice 
©f thefe Currents, than while they are near Head- 
lands, where they are ftrongeft, and afFedt their Na- 
vigation moft. But there feems to me to be a Necef- 
fxiY of the Continuance of this Current much farther 
than the Gulph of Floridaj and of its taking new 
Direftions from the North towards the North- eaft, 
and thence even towards the South, before it be 
quite fpent. For it muft be a vaft Quantity of Water 
that is driven by the whole Breadth of the Trade- 
wind, from Africa to the Shores of America^ the 
far greater Fart of which, as T^amfier fuppofes, doth 
flow by the Promontory of Cape St. Augujlm 
Weft ward. This great Flux of Water has found a 
Paflage out towards the North, between Florida and 
Cuba 5 which is the Reafon, that, notwithftanding the 
Current fers Wcftward, the Sea in the Weft- Indies 
never rifes. Here we fee, that the Middle Ocean 1% 
at a great and conftant Expence of Watery it muft 
therefore want a Supply, and no Supply fo natural, 
as for it to have its own Water again j which, after 
it hath pafled the Gulph of Florida^ meets with one 
Check ftill after another, till it returns to the Place 
from whence k came. 

For 
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For the fame Reafon we may fuppofe, that thou'^,,h 
the Eddy of the Trade wind Ihould be rcflcftcd due 
North, from the Land it firft ftrikes againft ; or even 
though it {hould undergo as many Turnings as the 
Surface of the Sea it drives before it 5 yet it may take 
a new Diredion in the Ocean, caufed by the Winds 
that blow from the Continent of North America. 

Another Objeftion may be made againft the South- 
weft Wind being an Eddy of the Trade-wind, from 
what I myfelf have advanced, vtz\ that Cold is the 
Caufe of Wind : That the Atlantic Ocean is too 
warm to produce this Wind 5 and yet that it comes 
from the Trade-wind, which blows between the 
Tropics, a Place much warmer : So tiiat, according 
to this, here is a very warm Wind making its Way 
againft the Cold of the North. 

That Wind will blow from a warmer to a colder 
Quarter, is confirmed not only from the South- weft 
raging with us in Winter, which muft be confefled 
to come from a much warmer Climate, whatever 
Caufe it be owing to; but from the aimoft daily 
Obfervation of thofc who live in the Country, and 
will look a little about them. Whoever is within 
the Sight of Hills> and there are few Places where 
there are not fome in View, will find, if he takes 
the leaft Notice, that it rains in the Hills before it 
rains in the Vales : What can be the Caufe of this 
Rain ? Nothing, doubtlefs, but a Wind blowing from 
the Vales towards the Hills s that is, from a warmer 
to a colder Region, where the Vapour^ which is 
brought thither, falls. Suppofe the Air over the 
Hills be cold in 20 Degrees, and the Air over the 
Vales but in 10 Degrees, 10 cannot outweigh^ ^o% 



[ 534 3 

but, if it gets an additional Force of 30, it will then 
be double the Strength of 20 $ and, confequently, 
blow from a warmer to a colder Quarter. 

The Momentum of every Thing that moves, is 
made up of Two Powers, Weight and Velocity, 
multiplied by one another. This is fully fhewn in 
the Butcher's Stiliard, which, with a Weight of 5 
Pound, will weigh 100 Pound, by placing the 5 Pound 
Weight 20 times farther from the Centre, than the 
Thing to be weighed is placed: For 5 Pound the 
Weight multiplied by 20, the Velocity is equal to 100 
Pound. Suppofing then that the Cold to the North- 
eaft of us be 100, and the Cold which drives the Trade- 
wind, only 5; that is, that the Cold of the one Place 
be 20 times greater than the Cold of the other: But 
fuppofing the Air 5 Degrees cold, to move 20 times 
fafterthan that which is 100 Degrees; upon this Sup- 
pofition the Momentum will be equal: And fmce 
they move in dired Oppofition to one another, they 
will meet exaftly halfway, which 1 take to be fome- 
times near the Cafe. But if the Northern Power 
fhould lofe one Half of its Weight, i. e. be milder, 
by one Half, one Winter than it is another, the other 
Power dill continuing the fame, then the South- weft 
will blow one Half farther. 

I am aware of but one Objedion more, which is, 
that Jn the QxA^)x oi Floriday through which I lup- 
pofc the Trade-wind to flow towards us, there arc 
variable Wind^, which muft interrupt this Stream, if 
there be any s fince the fame Air cannot flow difix:rcnt 
Ways at the fame time. 

It is no new thing tohave variable Winds near the 
Land, even in -the midft of the Way of the Trade- 
wind. 
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wind The Wefterly Winds, which, as T>ampier{iYs, 
blow on the Coaft, between Cape Gratia de "DioSy 
and Cape LaVela^ are a Proof of it. The common 
Trade-wind on this Goaft is between- North- eaft anti 
Eaft'5 but from Oihker till March^ and* cliiefly in 
\Decemher ^nAyanuary^ the Winds bio w Weft; and 
yet when they are iongeft and ftrongeft on the Coaft, 
the Eafferiy Trade-wind blows ofF at Sea, as at other 
times. Near Cape La Vela, the true Trade blows 
within 8 or ro Leagues off the Sliore, when the 
Wefterly Winds blow on the Goaft. Tiiis (hews 
that thefe Land-winds reach but a little Way, and 
therefore can have but a fmall, if any, Influence on 
the main Stream of the Trade- wind. 

In fmaller Navigations here in EufopBi they find 
the Wind out at Sea different from what^ it is near 
the Sliore, and efpecially near Head-lands, where it 
generally blows hardeft, and which helped to make 
the Navigation of the Antients, in thz Mediterraneany 
fo tedious and dangerous. Thefe variable Coaft- 
winds may be owing to great Snows, or Rains thst 
fall upon Highlands, when there is none, or little, at 
Sea, or to fome Storms of Thunder that burft over 
them, or to their natural Coldnefs, or even to the 
Repercullion of the Air. 1 take the variable Winds 
they meet on the Goaft of Florida^ to be owing to 
the like Gaufes, which have their Influence but a: 
little Way. 

But it may be faid, that thefe variable Winds on 
the Goaft of Florida are found fo near the Trade- 
wind, that there is no Room between them for the 
Eddy of the Trade-wind, 1 am fpeaking of, to pafs 
out. It may be Faft, for aught 1 know : I will fup- 

pofe 



pofc it to be Faa. But I delire the Objedor to con- 
iider, that, when he is failing, he is on the Top of 
the Water, and at the Bottom of the Air § he per- 
ceives the Current of Water run very faft at Top, 
but does not know how it runs at the Bottom. It 
is very certain, that there are Under currents in Water : 
In Rivers that ebb and flow, it is perceived every 
Tide I for the Current will run up after it hath begun 
to ebb* By Experiments that have been made, it 
appears, that in fome Places, where the Current on 
the Surface is very ftrong, the Under-current, running 
quite the contrary Way, ftiall be much ftrongcr, and 
carry away a Boat againft the Force of the upper 
Current, 

And why may there not be contrary Currents in 
the Air ? An Element much more fubtiie than Water, 
and therefore capable of being put into a greater 
Variety ofMotions. The Sailor concerns himfelf no 
farther with the Wind, than as it fills his Sails, the 
Height of which can bear but a fmall Proportion 
with that Column of Air I am now fpcaking of. 
The Land-breezes about Iflands, in the Torrid Zone, 
fiiew different Currents in the Air- For, in the 
Night, the Wind ftiall blow from the Centre of the 
Ifland, every Way, into the Sea, and even in direft 
Oppofition to the Trade-wind, and yet give no Inter- 
ruption to the Progrefs of ity except juft in that little 
Spot, and for a fmall Height too j which is evident 
from hence, becaufe in failing to the Weft ward of 
Barkadms, fuppofe, or Jamaica^ without the Reach 
of the Land-breeze, you feel no Interruption in the 
Strength of the Trade- wind, by Night as well as by 
Day. 



C m 1 

I, who am one of no great Obfervation, have fre- 
quently feen different Currents in the Air, at the 
fame Time, and in the fame Quarter, under one 
another. For Example: When the under Current 
has been Eaft, the upper Current has been South- 
weft, and the middle South-eaft. I fliall appear 
ridiculous, if I fay 1 fee the Windi the Vulgar think, 
that Swine only are endowed with that Quicknefs of 
Sight, I do not fay, that I can fee the Wind 5 but I 
have often feen Clouds, Weather-cocks, Smoke, and 
fuch-likc Things, that are either carried or turned by 
the Wind* Smoke and Vanes are fo near, that they 
can hardly caufe any Deception 1 fome Clouds may, 
uniefs properly obferved: For when there are Two 
Tire of Clouds, both carried the fame Way, and with 
the fame Velocity, the upper Tire fhall^ appear to 
move dire<aiy contrary to the lowers which Decep- 
tion is owing to the different Angles that Objects of 
the fame Magnitude, at different Diftances, make on 

the Retina. 

The way to obferve the Motion of the Clouds, is 
by looking at them and a fixed Ob|efl:.at the fame 
time, as the Sun and Stars, fometimcs: The beft 
fuperior fixed Objeft is the Moon in her Quarters, 
which may be then feen by Day* light, without offend- 
ing the Eye, The fixed Obje£ts below the Clouds 
are, a Ridge of Hills, lofty Buildings, or, for want of 
them, a Tree. By obferving a Cloud with any fixed 
Objeft, you will not only fee on what Point of the 
Compafs the Clouds pafs 5 but you will fee alfo the 
Motion of the upper and under Current: By this 
means you will find, as the Cafe happens, either both 
Currents going the fame Way, though with different 

Z z 2^ ap-; 
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apparent Velocity 5 ot the upper Current going one 
Way, and the lower another, and perhaps you will 
fee the Smoke going a Third. This fufficiently fliews^ 
that there are different Currents in the Air. 

From all my little Obfervation I find, that the 
upper Current generally prevails. For though the 
under Currents from, fuppofe, the Eaft, or even 
North-eaft, be brisk at firft, and the brisker they are 
at firft, the longer they continue 1 yet they die away 
by degrees, as their Strength fpends itfelf j the Air 
becomes near calm, and then the South- weft, which 
before blowed aloft, defcends to the Earth, and 
commands the whole Sky. 

That the Diforders of the lower Air do nc« 
affed the Stream above, appears alfo from the Trade- 
wind paffing over the very Continent, from the 
Eaftern to the Weftern Side of America. I make no 
doubt but the high Hills of Teru caufe a greater 
Variety of Winds and Weather, than we have here. 
Their Weftern Sea ihews, that the lower Part of the 
Trade- wind meets with great Obftrudions in paffing 
over the Continent. For, as "Dampier obferves, you- 
do not meet with the true Trade-wind, till you are 
got 150 or 200 Leagues from Shores and then it 
blows in its ufual manner. If all the Difturbance that 
the high Hills of Teru^ faid to be the higheft in the 
World, give to the Trade-wind blowing over them, 
cannot intercept the upper Stream, which, after 
furmounting all thofe Heights, and the Diforder that 
their Cold occafions, ftoops down again, till it comes 
to touch once more the Surface of the Oceans we 
mayeafily fuppofe, that that Part of the Trade- wind, 
which is reflected from thefe Hills towards the North- 
eaft, 
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€afl:, may difengage themfclves, in like manner, from 
all inferior Obftrudions, and fly over all the little 
low Diforders of the Fhridan Coaft. 

Upon the Whole, then, though I cannot pretend 
to find out the Angle of Incidence, yet I muft con« 
elude, that the Trade-wind is refle£led in fach a 
manner as to caufe our South- weft Wind. 

And I conceive, that this new Direftion is £o far 
from checking its Current, that it the rather increafcs 
it. For a great Part of the cold Air, that hangs over 
the Continent it ftrikes againft, having no other Vent, 
flies off with the Eddy, and thereby makes more than 
Amends for the Stop it gave. 

From America to the Weft of England this Wind 
glides over the Ocean, a plain Field, that gives no 
Oppofition, and which, with its natural Warmth, 
encourages the Waft, by making the Air over it more 
ready to yield to the impelled Force. 

Having thus opened a Paffage for the Trade- wind 
to flow even to us, with a back Stream, if my Con- 
jedure hath opened it ; what I have faid may ferve 
as a Hint to thofc who have better Materials, and can 
make a better \5iz of them : But, admitting that my 
Conjedure is right, we have the Caufe why the 
South- weft Wind blows with us 5 and then there can 
be no great Difficulty in finding out the Reafon why 
it brings fo much Rain. 

For this Wind blowing over a warm Ocean, which 
fends up many Vapours, by the time it reaches us^ 
comes charged with nn infinite Swarm of watery 
Bladders, which the Cold of this Climate condenfes^ 
and then down they fall in Showers of Rain. 

2^ z z z From 
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From hence it appears, that the Two great Rulers 
of the Weather with us are the North-eaft and South- 
weft Winds. Like Two neighbouring potent Mo- 
narchs, they are engaged in eternal Wars : Sometimes 
the one pufhes his Conqueft with great Rapidity j 
and fometimcs the vanquifhed Power not only 
recovers its loft Dominions, but carries on the War 
into his Enemy's Territories with great Succcfs. As 
we happen to lie near their Frontier?, we feel, fay 
turns, the different EfFcds of their fierce Conten- 
tion : Some Years we have a Run of North- caft 
Winds, frofty Winters, and dry Summers j and fomc 
Years the Reverfe of all this. 

But if I have hit upon the true Caufes of thefc 
Winds, yet theQueftion will be. On which Side lies 
the Redundancy, or Failure, that makes all this irre- 
gular Variation ? For, between Two Antagonifts, the 
Advantage will be the fame to the Conqueror, 
whether his Superiority be owing to his own Strength, 
or the Weaknefs of his Adverfary, I would be glad 
to find this out, but I doubt that all my little Search 
will not be able to do it. I will proceed as far as I 
can. 

Let us fuppofe, in the firft Place, the North to be 
intirely paflive, and that all the Variation of Cold 
and Heat is owing wholly to a Defe£t, or Excefs, in 
the South- weft Wind : So that, when the South- weft 
blov^s, it ftiali be always warm 5 and, when it ceafes 
to blow, it fliall be ever cold. If this be Fadt, then 
it will follow, that whilft the South-weft blows with 
the fame fteady Gale, the Weather fliall be of the 
fame Degree of Heat : But we find it otherwife j for 
the NightSp in a mild Winter, are colder than the 

Days, 
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Days, the fame South-weft ftill blowing 3 therefore 
Cold, with us, is not wholly owuig to a Siacknefs 
of the South- weft Winds. 

Let us now fuppofe the Privation of the Sun's Heat 
to be the only Caufe of Cold: Tiie Confequence 
will be, that all Places equally diftant from the Sun, 
will be equally cold- But it is well known, that, in 
the fame Northern Latitude in Europe^ Cold is 
greater on the Continent than in Iflands : Therefore 
Privation of the Sun's Heat is not the only Caufe of 
Cold. The Suns Abfence, like other negative 
Caufes, can amount only to the Removal of an Ob- 
ftrudion which hindered the efficient Caufe of Cold, 
whatever it be, from afting. 

Since the larger the Tra£t of Earth, the greater 
the Cold, the efficient Caufe of Cold feems to be in 
the Earthy and yet, when we defcend a little Way 
under-ground, not only in Mines, but in fome Cellars, 
we find an even Temperament : We muft therefore 
confine this efficient Caufe of Cold to the Eardvs 
Surface. 

But if the Earth's Surface be the folc efficient 
Caufe of Cold, fmce the Surface of the Earth ftili 
continues the fame, the Cold fhould be the fame on 
that Surface every Winter 5 whereas we find it other- 
wife. We muft, therefore, feck for fome concurrent 
Caufe, between whom and the Earth's Surface this 
Cold is generated i and that, I think, can be no 
other than what is carried on the Wings of the 
Wind. 

T>amper obferves, that, after a Tornado at Land 
in Jamaica^ the Land-wind will begin by Four or 
Three o'clock in the Afternoon. The Materials of 

this 
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this Tornado muft be carried thither by the Wind ; 
where the Tornado burfts, it cools the Air; which 
makes the Land-breeze begin fome Hours fooner than 
its ufual Coiirfe. 

That the South-weft Wind, warm as it is, carries 
with it the Seeds of Cold, is evident from tliofe 
violent Storms of Thunder, attended with great 
Rains, and large Hailftones,feveral of which happened 
this laft Summer. 

The 8 th of laft September was a cold Winter*sDajr 
at the Place where I dwell. In the Morning, when I 
awoke, I perceived a great Dew on the Infide of the 
Glafs of my Chamber-window : When I went out, 
I obferved the Wind to be North- eaft, ftrong, black 
Clouds, and little Rain early, reft dry, 9th in the 
Morning, the Wind was North-eaft, brisk, dry. I 
began to think, that the Winter was going to fet in 
very fevere s but I was in a little time undeceived. 
The Afternoon of the 9th was overcaft. On the i oth, 
I faw Colts-tails, as the Sailors call them: I take 
them to be Virgil's Tenuia lan£ "vellera : Marks of 
Rain, that feldom deceive thofe who are ufed to 
obferve them. On the nth, the Wind returned 
again to its old Point of South-weft, with Rain. 
Some time after, I did read in the News-papers, that 
on the 7th a violent Storm fell about Worcejler, 
which is diftant from hence about 2 Degrees, and 
bears, nearly, on the North-eaft Point. Then I found 
cut the Caufe of that little Winter. 

I could mention more Fads of this Kind, but thefe, 
I believe, are enow to fatisfy us, that the Seeds of 
Cold are carried on the Wings of the Wind. It will 
be needlefs to take notice, that the Wind carries the 

Cold 
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Cold back again: Every one who feels his Hands 
tingle in a frofty Morning, and looks at the Weather- 
cock, muft be fenfible of it. 

Since, therefore, a large Surface of Earth to the 
North of us, affifted only with a Privation of the 
Sun's Heat, cannot produce Cold to fo great a Degree, 
as to aiFed the Weather with us 5 and fince it appears, 
that that which is to help thefe Two Caufes to pro- 
duce fuch a Cold, is brought by the Winds, and 
carried off again; I muft conclude, that there are 
frigorific Particles floating in the Air, whether they 
be Nitre, or by whatever Name the Chymifts will 
call them 5 that they are always ading, unlefs ob- 
ftruded by other Caufes 5 and that, when they find 
a proper Recipient, and all Obftrudions be removed, 
they ad: with Vigour. 

When I fpeak of the Seeds of Cold, I do not mean, 
that Cold ads as a Vegetative : Though whoever 
confiders the Order thatFroft obfervesin building its 
Ice upon the Water, will be apt to think, that if it 
be not the Effed of Vegetation, it is fomething that 
refembles it very near. 

It firft (hoots out a fmall ftrait Twig 5 then, from 
the fame Centre, one on each Side 5 from thefe main 
Beams dart out fmaller Sprigs on each Side, to form 
the Contignation 5 then thefe Rafters fending forth 
their Sprays, the whole Bloor is laid, weak at firft.; 
but as they gather Strength, they make a Plancher, 
ftrong enough, fometimes, to bear the Weight of 
whole Armies pafling over the Baltic. 

I do not exped, that the Ladies will expofe them- 
felves fo much to the Cold, as to fee all this : But if 
they pleafe to give themfelves only the Trouble to 

look 
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look on their Chamber-windows in a frofty Morn* 
ing, if they rife foon enough, and they will fee there 
fuch Embroidery made by Ice, as their own Fingers, 
were they ufed to work, and the fined Needles, could 
not equal. 

All this, I fay, would tempt one to imagine, that 
there is fomething vegetative in what I call the Seed^ 
of Froft. But that is not what I am about at prefent. 
All I contend for now is, that that which co-operates 
with the EartlVs Surface, to produce Cold, which way 
foever it produces it, is carried to and fro by the 

Inftead of their aftlng like Seeds, let us fuppofe 
them to ad like inanimate Bodies : That each Particle 
a£ts with a determined Force } and that, confequently, 
the more of them aft together, the greater their 
EfFeft. Upon this Suppofition we can eafily account 
for the different Temperament of the Air in the fame 
Seafons. For a Continuance of North-eaft Winds for 
fome Years will carry off many of thefe Seeds, or 
Grains of Cold 5 and an equal Continuance of South- 
weft Winds will bring them back again 5 and thefe 
Periods will be longer or ftiorter, according to the 
Strength or Weaknefs of the Blaft. 

And thus, at length, I have fatisfied myfelf, till I 
can find out a better Reafon, why a cold frofty 
Winter produces a dry Summer? and a mild Winter 
a wet Summer. For thefe Seeds of Cold being the 
chief Caufc of Froft, and their Strength being in Pro* 
portion to their Number, when the Winter is fevere, 
there is fo vaft a Quantity of thefe frigorific Particles 
in North" Europe, that their Strength will not foon 
be exhauftedj and, confequently, that the North-eaft 

Winds 
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Winds will blow long, and make the Summers 
dry. 

But, Oil the contrary, when the Winter is mild, 
there are but a few of thofe Particles in North-Europe, 
not enough to cool the Air there to fuch a Weight, as 
to enable it to hinder the South- weft from reaching 
us, even in Winters and therefore, when once the 
Sun's Heat comes to deftroy thofe few, the South- 
weft, which is always afting with equal Force, pre- 
vails, and brings Rain in Summer. 

I make no doubt, but that a Courfe of Obferva 
tions, kept for fome Years, in feveral Places, would 
reduce the Knowledge of thefe Viciflltudes of Wind 
and Weather to fome Certainty. 

I have taken notice only of Two Winds, the 
North- eaft and South weft, as the Producers of a long 
Run of dry or wet Weather : But if I have hit upon 
the true Caufes of thofe Winds, the fmaller Varia- 
tions may be eafily accounted for. I fhall mention a 
few. 

Next to thofe Two, the North-weft Wind blows 
iongeft here, and v/ith the greatcft Force, but with 
various Effefls. Sometimes it confpircs with the 
South-weft, to blow a mere Storm, with hard Rain 5 
and fomctimes it takes part with the North caft, blows 
dry, and freezes. We are, in a great mcafure, be- 
holding to this Wind, for the little dry Weather we 
have in a mild Winter. 

I take this Wind to proceed from the Continent 
of North Americay where the Cold muft needs be 
very intenfe, that can drive the Air from thence 
hither, with fuch ftrong Gufts. It is well known, 
that Places of the fame Northern Latitude are much 

A a a a colder 
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colder in America than in Europe* Upon Suppofi- 
tion that the North- weft Wind blows from North- 
America^ I can, methinks, eafily account for all thefe 
contrary Effeds produced by the fame Wind. 

Though it blows from a cold to a warmer Quarter, 
yet it brings Rain at firft, for this Reafon, becaufe 
the Air over the Ocean about us is warmer than that 
over us. When the North-weft begins to blow, it 
muft drive the Air before it^ and then the Vapour 
that floated in warm Air will fall down with us. 
Even the North-eaft, the drieft and cold eft Wind we 
have, will bring Rain, and for many Hours, when 
it fets in after a South weft. 

Hence alfo it is that the South- eaft and South 
Winds bring much Rain, and for many Hours together. 
I take the South- eaft to come from ihcAljps^ and the 
South from the Pyrenees. 

I Ihall, at prefent, run no farther into Particulars ; 
my Defign being only to inquire into the Caufes of a 
long Continuance of dry or wet Weather. It would 
be cndlefs to enter into all the Predidions of Wea- 
ther, that may be collefted from Books, and private 
Obfervations : Moft of them pretend to foretel the 
Weather no farther than a few Days. If thofe Pre- 
dictions and my Hypothecs be founded on Nature, 
they will all admit of the fame, or of a confiftent 
Explanation. 
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